Purpose -Bank securitisation is deemed to have been a major contributing factor to the 2007/08 financial crises via fuelling credit growth accompanied by lower banks' credit standards. Yet, prior to the crisis a common view was that securitisation activity makes the financial system more stable as risk was more easily diversified, managed and allocated economy-wide. In this survey paper we review the extant literature to explore the so far generated knowledge on the impact of securitisation on banking risks. In particular, we examine the theoretical arguments and empirical studies on securitisation and banking risks before and after the global financial crisis of 2007/08. We identify the limitations of empirical studies and assess the comparability of findings.
Introduction
Bank asset-backed securitisation (ABS) is the process whereby various types of loans are pooled together into tradable securities which are then sold on to a range of investors. Buyers of ABS receive regular payments reflecting the interest and principal payments made by the borrowers of the underlying loans. The process of securitisation has significantly changed banks role of acting as intermediaries between borrowers and depositors. Traditional bank lending is about extending loans, holding them until the maturity and monitoring of borrowers' performance during the process. In this "originate to hold" model, banks reduce idiosyncratic risks mainly through portfolio diversification and perform the role of delegated monitors for less informed investors (Diamond, 1984; Ramakrishnan and Thakor, 1984; Bhattacharya and Chiesa, 1995; and Holmstrom and Tirole, 1997) . Within this framework, securitisation allows banks to turn illiquid loans into marketable securities to be sold to others. It enables banks to off-load part of credit exposure to outside investors and raise new funds to increase lending further -operating in a so called "originate to distribute" model.
The transformation of banks from traditional lenders to originators and/or distributors of loans have had implications on bank behaviour. The sceptical view was that, by creating distance between the loan's originator and the bearer of the loan's default risk, securitisation could reduce banks screening and monitoring incentives, particularly for loans sold on to other investors and no longer on the banks' balance sheet (Petersen and Rajan 2002) . It could also lead to holding riskier loans and package and sell the better quality ones, making the bank loan portfolios more vulnerable. Hence, leading to lax lending standards by banks, securitisation could threaten financial stability and make the financial system more fragile by building up imbalances in credit markets.
In contrast, the distribution of the credit risk economy-wide through securitisation was expected to make the financial system more stable and resilient. Securitisation was expected to avail banks to hold less risk and manage credit risk more effectively. Even if the total risk remained within the banking sector, securitisation was expected to allow banks to hold less risk simply due to diversification and more tradability (Duffie, 2008) . In fact, prior to the 2007/08 crisis leading regulatory authorities (such as Fed's Alan Greenspan, 2005) praised securitisation emphasizing that such credit risk transfer instruments enabled banks to reduce the credit risk by passing it on to other financial and non-financial institutions and investors.
The global financial crisis of 2007/08 has drawn much attention to securitisation and its role during and on the build up to the crisis. During the crisis securitisation markets collapsed catastrophically after mortgage related instruments experienced severe credit quality deterioration. Subsequent spill over to other types of ABS led to large losses by investors of ABS. Prior to the crisis some banks' business model of funding their operations through securitisation is blamed to fuel credit growth and leverage in the economy. It is also argued that securitisation impacted as an incentive mechanism for banks' un-measured risk taking behaviour. In this survey paper we review the extant literature to explore the so far generated knowledge on the impact of securitisation on banking risks. In particular, we examine the theoretical arguments and empirical studies on securitisation and banking risks prior to the financial crisis and the post financial crisis period. We identify the limitations of empirical studies and assess the comparability of findings. . Banks active in mortgage securitisation originated poor-quality mortgages, had lower denial rates, had higher loan default rates and lost their screening and monitoring incentives.
The remainder of the paper is organised as follows: Section 2 provides a technical background for the securitisation process and its counterparties. Section 3 examines the literature generated prior to the financial crisis while Section 4 looks at the post crisis period. Section 5 concludes with suggestions for further research and regulatory implications.
Background and Mechanics of Securitisation
Securitisation can simply be defined as the process whereby cash-generating financial assets, such as mortgages
7
, corporate loans, and auto loans are pooled together into tradable securities. Cash flows or economic values of these assets are then redirected to support payments on the created securities. These securities are then sold on to a range of investors including other banks, insurance companies and funds. The investors receive regular payments reflecting the interest and principal payments made by the underlying borrowers of the assets backing the securities. The intended goal and effect of a securitisation transaction is to isolate the loans (or other assets) that support payments on the ABS (ESF, 2006) . This ensures that payments on the ABS are derived exclusively from the performance of a segregated pool of loans rather than from the originator bank that holds the loans. The fundamentals of securitisation are relatively basic and common to nearly all types of transactions. As a result, the process of securitisation and its structure is similar even in different countries, under different legal and regulatory structures (ESF, 2006) . Figure 1 displays the basic securitisation process and its participants. The assets that underlie a securitisation transaction are created when a bank extends loan to a borrower (also obligor). To create the ABS the originator bank conveys the loans to a bankruptcy remote special purpose vehicle (SPV) 8 which then issue (as the issuer) the debt securities in the capital markets to be sold to other investors. The proceeds from the issuance of the securities are then used by the SPV to pay the price of the loans to the originator bank. A true sale is necessary in order to remove the loans from bankruptcy or insolvency of the originator bank.
Often the ABS may be supported by credit support to boost the risk profile and these enhancers can be supplied by a third party for a fee or provided by the originator bank (AFME, 2014). A common form of credit enhancement is tranching of the risk of loss (due to default of underlying borrowers). Tranching takes the form of a capital structure for the SPV, with some senior-rated tranches sold to investors in the capital markets, a junior security which is typically privately placed 9
, and various forms of equity-like claims (Gorton and Souleses, 2004) . These tranches differ in characteristics -such as payment, coupon, maturity etc -and levels of risk. The underwriter is heavily involved with designing of the tranches. Credit enhancement also takes a variety of other forms including over-collateralization, securities backed by a letter of credit, or a surety bond, or a tranche may be guaranteed by a monoline insurance company. In most cases, 8 An SPV (also called a special purpose entity) is a legal entity created by an originator (a bank or a non-financial firm) by transferring assets to the SPV, to carry out some specific purpose or circumscribed activity, or a series of such transactions. SPVs have no purpose other than the transaction(s) for which they were created, and they can make no substantive decisions; the rules governing them are set down in advance and outline their activities. Indeed, an SPV has no physical location. Typically, off-balance sheet SPVs have the following characteristics: they are thinly capitalized; they have no independent management or employees; their administrative functions are performed by a trustee who follows; prespecified rules with regard to the receipt and distribution of cash; there are no other decisions; assets held by the SPV are serviced via a servicing arrangement; and they are structured so that, as a practical matter, they cannot become bankrupt (Gorton and Souleses, 2004) . 9 The ABS issue can be placed publicly as well as privately.
independent credit ratings from leading rating agencies are obtained at issuance for investor guidance. The issuance of securities is generally undertaken by an underwriter that serves as an intermediary between the SPV and investors. During the lifetime of the securities originator bank often acts as the servicer for the collection of principal and interest from the borrowers whose loans are securitised and reports back to the investors on the performance of the underlying assets. In order to signal the quality of the securitised assets and align its interests with those of investors, the originator (i.e. the bank) of the assets may retain part of the equity tranche on its balance sheet.
The objective is to bridge asymmetries of information between originators and the final investor via the retention of the lowest ranked (e.g. equity) tranche. This retention generally seen in practice is the result of a signalling equilibrium where the securitising bank, in an attempt to signal the value of assets, retains some of the securitised assets (DeMarzo, 2005; Greenbaum and Thankor, 1987; and Instefjord, 2005) .
The US and Europe are the main markets for the securitisation activity. Although securitisation originated in the US and has been used by banks since the late 1960s, it became popular as a financial instrument in the early 2000s and grew swiftly both in Europe and the US. However, the volume of the securitisation activity in the US has been significantly larger than Europe (see Figure   2 ). Another difference between these two regions is the structure of the market. In the Unites States the development of the securitisation market is driven by government sponsored agencies (such as Fannie Mae and Freddie Mac). These agencies enhanced mortgage loan liquidity by issuing and guaranteeing asset backed securities. Securitisation, supported by the government agencies, has played a key role in the growth of residential mortgage lending in the US. 
Literature review: prior to the 2007/2008 financial crisis
There are two opposing views as to the costs and benefits of securitisation on banking risks and the financial system in general. In this section, we present research conducted prior to the 2007/08 crisis beginning with the negative consequences of securitisation. 
Destabilising the financial system
Prior to the financial crisis, the academic literature, especially theoretical papers, raised concerns regarding the possible negative impact of securitisation on bank lending standards and the stability of the financial system. Some argued that securitisation does not necessarily lead to credit risk diversification, but could promote the retention of risky loans and undermine banks' screening and monitoring incentives (Greenbaum and Thankor, 1987; Gorton and Pennacchi, 1995; Krahnen and Wilde, 2006; Parlour and Guillaume, 2008; and Chiesa, 2008) . Others noted that by making illiquid loans liquid, securitisation could enhance the risk appetite of banks (Calem and LaCour, 2003; Haensel and Krahnen, 2007; . The link between lax lending standards and fragility of the financial system is an evident one. If securitisation activity leads to excessively lax lending standards by banks it could have an impact on the overall financial stability by building up imbalances on credit markets that can make the overall system more fragile.
One risk factor with securitisation is the possibility of banks securitising the better loans and keeping the riskier ones in their portfolios, overall making banks' portfolios weaker and vulnerable to economic downturn. Keeping the riskier loans (or tranches of ABS) may be a necessity. Plantin (2004) and DeMarzo (2005) show that the retention of the first loss piece aligns the incentives of the issuing bank with the interests of the buyers of senior tranches. In a seminal paper Greenbaum and Thankor (1987) show that with asymmetric information (but without government intervention)
better quality assets will be securitised and poorer quality assets will be retained in banks balance sheet -funded with deposits. Gorton and Pennacchi (1995) (or give implicit guarantees) to signal quality. Their analysis provides empirical support for the prediction of their theoretical model that a bank will retain a greater proportion of more risky loans in securitisation. Similar to loan sales in securitisation banks often retain the first loss piece -the riskiest trench of the ABS. Providing evidence for this argument using simulations, Krahnen and Wilde (2006) find an increase in the systemic risk of banks, after securitisation, due to the retention of the first loss piece. Ambrose et al. (2005) , looking at MBS in the US
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, find evidence that loans securitised by banks reduce yield spreads by about 23 basis points relative to the loans kept on the banks balance sheet. They also show that securitised loans have experienced lower ex-post defaults than those retained in portfolio.
It is argued that regulation may have played a role for banks to keep the riskier loans. Asset securitisation allows the intermediary to leverage its capital more efficiently and increase the returns associated with its private information (DeMarzo, 2005) . It has often been used by banks to lower their regulatory needs for costly equity capital charges related to loans on the balance sheet, thereby reducing the overall cost of financing (Watson and Carter, 2006 Minton et al. (2004) and Calomiris and Mason (2003) argues otherwise, suggesting that securitisation is a contracting innovation aimed at lowering financial distress costs rather than an outgrowth of poorly structured regulations.
framework shows that (under plausible assumptions concerning bank reinvestment behaviour and capital structure choice) the banks' systematic risk tends to rise, leading to an increase in the systemic risk of the entire banking sector.
A second risk factor is the possible deterioration in banks' monitoring incentives. This is particularly relevant to the monitoring of borrowers whose liabilities form the basis of the ABS.
Chiesa (2008) shows that in cases where banks provide credit enhancement guarantees for securitisation, the extent of credit enhancement needs to be precisely delimited and must be within a defined interval. Outside that interval, monitoring incentives are undermined. Parlour and Plantin (2008) argue that banks' ability to benefit from inside trading, through securitisation or loan sales, reduces their incentives to monitor ex ante.
A third risk factor is the potential of securitisation activity making further acquisition of risk more attractive for banks. Wagner (2007) , in a theoretical setting, show that the benefits of increased liquidity through securitisation, stemming from higher risk transfer in the secondary markets, are counteracted through more risk taking in primary markets. In total, stability is even reduced because the improved liquidation possibilities in a crisis reduce banks' incentives to avoid a crisis.
Banks therefore take on an amount of new risks that leads to a higher probability of default.
Furthermore, Insterjord (2005) highlights that when the bank has access to a richer set of tools to manage risk than before it behaves more aggressively in acquiring new risks.
Empirical evidence is also supportive of this view. For example, Cebenoyan and Strahan (2004) , using data from loan sales between 1987 and 1993, find that US commercial banks active in loan sales lend more of their assets to risky borrowers. In a similar vein, Haensel and Krahnen (2007) find that activity in the European CDO market enhances the banks' risk appetite and tends to raise the systematic risk (equity beta) of the issuing bank
13
. Franke and Krahnen (2005) 
Enhancing the resilience of the financial system
An opposing view of the one presented above championed the positive role played by securitisation. In a theoretical analysis, Jiangli et al., (2007) suggest that securitisation is associated with increased bank leverage, and profitability, and potentially with lower bank tail risk. Testing these predictions using a dataset from the US mortgage data, Jiangli and Pritsker (2008) find that banks use mortgage securitisation to reduce insolvency risk and increase leverage and profitability. A number of empirical studies reported positive effects of securitisation on banks' risk levels claiming that securitisation mechanism disperses credit risk among many investors thereby enhancing the resilience of the financial system and improve financial stability.
Banks that are more active in the securitisation market were found to have lower solvency risk and higher profitability. For instance, Cebenoyan and Strahan (2004) show that, through loan sales, US commercial banks improve their ability to manage credit risk and increase their profitability.
Holding size, leverage and lending activities constant, they also report that banks that are active in the loan sales market have lower risk than other banks.
Securitisation also has a direct positive impact on the quantity of loans supplied by banks. Cebenoyan and Strahan (2004) argue that loan sales lead to greater credit availability without necessarily reducing risk in the banking system. Loutskina and Strahan (2009) were not all passed on to final investors and sat inside the financial system. This is because although SPVs are separate legal entities from the originator banks, banks had exposures to them via various forms of retained interest (as explained above in Section 2). Brunnermeier and Sannikov (2010) argue that while risk sharing within the financial sector, through securitisation and other derivatives contracts, reduces many inefficiencies, it can lead to higher leverage and amplify bank risks.
It is worth to note at this point that empirical studies produced after the 2007/08 on securitisation examine the data generated prior to the 2007/08 financial crisis. However, typically they focus on the build up period between 2005 and 2007. Studies, particularly focusing on US mortgage data, provide evidence of lax lending standard practices by US banks. For example, Keys et al. (2011) show that a doubling of securitisation volume by the bank is on average associated with about a 10%-25% increase in defaults in loan portfolios. They find that existing securitisation practices did adversely affect the screening incentives of subprime lenders. Furthermore, existing securitisation practices did not ensure that a decline in screening standards would be counteracted by requiring originators to hold more of the loans' default risk. Arriving to similar conclusions for the US mortgage lending, Purnanandam (2010) show that banks with high involvement in the originate to distribute model during the pre-crisis period originated excessively poor-quality mortgages. They find that the originating banks did not expend resources in screening their borrowers and that lack of screening incentives coupled with leverage-induced risk-taking behavior significantly contributed to the mortgage crisis. Dell'Ariccia et al. (2010) show that denial rates were relatively lower in areas that experienced faster credit demand growth and that banks in these high-growth areas attached less weight to applicants' loan-to-income ratios. The decline in lending standards was more prevalent especially in areas with higher mortgage securitisation rates. Another study is by Mian and Sufi (2009) which points out to bank moral hazard as one of the main causes of the sub-prime mortgage crisis. They find that prior to the crisis, in the US high latent demand zip codes experienced large relative decreases in denial rates, increases in mortgages originated, and increases in house price appreciation, despite the fact that these zip codes experienced significantly negative relative income and employment growth. These patterns for high latent demand zip codes were driven by a sharp relative increase in the fraction of loans securitised by originators shortly after origination. For Europe, Kara et al. (2011) find that banks that are more active at originating ABS loosened more aggressively their lending standards, by pricing corporate loans cheaper, in the run up to the recent financial crisis.
There is also evidence that securitisation may have impacted on the monetary authorities ability to affect bank lending activity which in turn may have an indirect effect on financial stability and regulation. Loutskina (2011) observed this effect in the US and argued that securitisation also makes banks more susceptible to liquidity and funding crisis when the securitisation market is shut down. For Europe, Altunbas et al. (2009) claim that the changing role of credit intermediaries due to securitisation has also modified the effectiveness of the bank lending channel and banks' ability to grant loans. They find that the use of securitisation shelters banks' loan supply from the effects of monetary policy
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Other studies do not find evidence securitisation led to risky lending. For example, Benmelech et al. (2012) investigate whether securitisation was associated with risky lending in the US corporate loan market by examining the ex-post performance of individual loans held by collateralized loan obligations. They examine loan holdings for a large set of CLOs and find that adverse selection problems in corporate loan securitisations are less severe (than argued above by other studies).
They find that securitised loans are not of less quality than comparable un-securitised loans originated by the same bank. This may provide evidence that, unlike mortgages, securitisation of corporate loans is fundamentally different and does not link to risky lending practices. Shivdasani and Wang (2011) find that banks' underwriting activities in structured credit markets (such as CDOs or CLOs) in the US were associated with greater access to credit for LBOs, cheaper credit prices, and looser covenants. However, these factors did not lead to riskier leveraged buyouts. On the cost of credit part, Nadauld and Weisbach (2012) provide evidence that securitisation caused a reduction in the cost of capital in the US market. They find that spreads on facilities estimated to be more likely to be subsequently securitised have lower spreads than otherwise similar facilities. Albertazzi et al., (2011) examining the 50 Italian banks behaviour for the period between 1996 and 2006, suggest that banks can effectively counter the negative effects of asymmetric information in the securitization market by selling less opaque loans, using signaling devices and building up a reputation for not undermining their own lending standards. Casu et al. (2011) , by examining US data, conclude that the net impact of securitisation on the risk-taking behavior of issuing banks and consequently on the soundness of the banking system is ambiguous.
Discussion and conclusions
The rapid expansion of the securitisation market fuelling growth in credit markets is regarded as a primary factor in the 2007/08 global financial crisis by many. Securitisation is not a new and its benefits and costs for banks and financial system has long been discussed extensively in the literature. Since the crisis academic research has intensified putting emphasis on empirical evidence whether securitisation was a culprit of bank behaviour in the build up to the crisis. Hence, in this paper we review the knowledge generated by academic research on the link between securitisation and banking risks.
One noteworthy finding of our review is that, with only one exception (Jiangli et al., 2007) , all theoretical studies (Plantin, 2004; DeMarzo, 2005; Greenbaum and Thankor, 1987; Gorton and Pennacchi, 1995; Krahnen and Wilde, 2006; Chiesa, 2008; Parlour and Plantin, 2008; Wagner, 2007; Insterjord, 2005; Shin, 2009; Brunnermeier and Sannikov, 2010) , univocally draw attention to the adverse impact of asset securitisation on banks financial soundness and the financial system in general. Theoretical research shows that securitisation may not lead to credit risk diversification. It could not only promote the retention of risky loans and undermine banks' screening and monitoring incentives but also could enhance banks' risk appetite.
In contrast, empirical evidence on the issue does not uniformly support these arguments. On one hand, there is evidence showing that if banks are securitisation active they lend more to risky borrowers (Cebenoyan and Strahan, 2004; Haensel and Krahnen, 2007) ; Franke and Krahnen, 2005) have less diversified portfolios and hold less capital (Casu et al., 2013) , retain riskier loans (Calem and LaCour-Litle, 2003; Martin-Oliver and Saurina, 2007) , are aggressive in loan pricing (Kara et al., 2011) and carry high risk in general (Bannier and Hansel, 2006; Michalak and Uhde, 2009; Affinito and Tagliaferri, 2010) . On the other hand, there are studies showing that securitisation reduces banks insolvency risk (Jiangli and Pritsker, 2008) , increases profitability (Cebenoyan and Strahan, 2004) , provides liquidity (Loutskina and Strahan, 2009 ) and leads to greater supply of loans (Loutskina, 2011; Altunbas et al., 2009; Goderis et al., 2007) . Others (Benmelech et al., 2012; Shivdasani and Wang, 2011; Nadauld and Weishbach, 2009; Albertazzi et al, 2011; Casu et al., 2011) do not find a link between bank risk taking and securitisation. Taken as a whole, the empirical evidence provided on the link between securitisation and bank risk taking looks to be ambiguous to a certain degree.
On the other hand, a second conclusion that could be drawn from the review is that mortgage lending is an area where there is consistent evidence of bank risk taking through utilising securitisation. Studies, predominantly focusing on US mortgage data (Keys et al., 2010; Purnanandam, 2010; Dell'Ariccia et al., 2010; Mian and Sufi, 2009) , find that banks active in mortgage securitisation originated poor-quality mortgages, had lower denial rates, had higher loan default rates and lost their screening and monitoring incentives. In fact, recent court settlement cases in the US between banks and institutional investors and the US government provides anecdotal evidence of banks themselves accepting their misbehaviour.
The inconclusiveness of the literature's findings, no doubt, indicates the need of more research in this area. However, there are certain issues that may lead to these contradictory findings. Firstly, studies examine different segment of the markets, which may not necessarily have comparable features. For example, a majority of studies focusing on the US market utilises mortgage securitisation data and their findings may be incomparable to studies using CLO information as assets underlying these products are fundamentally different. Furthermore, banks' loan decision and process for secured credit, such as mortgages, is substantially distinct from corporate credit that involves relationship lending. More generally, it would be informative to look at how securitisation of loans that are lent through relationship lending (or with soft information) would differ from loans let through credit scoring (or with hard information).
Secondly, as mentioned earlier, there are structural differences between the US and European securitisation markets. Motivations of the banks in engaging securitisation and the impact of securitisation might be heterogeneous across markets depending on differences in accounting standards and regulation. Hence, risks and losses associated with securitisation products have been substantially different across asset types and jurisdictions. For example, in Europe it is estimated that only 0.1% of RMBSs, which accounts for more than half of total European securitisation issuance, defaulted between 2007 and 2013. This is in stark contrast to the performance of CDOs of ABSs where the default rate was around 40% over the same period (ECB 2014a) as well as to the performance of RMBSs in the US. Therefore, the research should be extended examining particular types of ABS products and derivatives. There is also scope for further research on how bank risk taking behaviour changes based on jurisdiction
There is also further need to focus on providing empirical evidence for the predictions of the theoretical models, in particular the impact of securitisation on banks monitoring incentives of borrowers whose loans were packed into CLOs. This is essential to answer the question whether the banks picked and sold riskier loans to the CLOs or that the loan quality deteriorated over time as the borrowers' of the loans were not monitored carefully. One way of answering this question is to track and compare the ex-post performance of the securitised versus un-securitised loans.
Finally, there is very little research on the demand side factors of securitisation and the causes of increased interest for ABS by investors.
On the regulation front, research has shown that although securitisation provides liquidity benefits for the banks, it also increases the risk taking when lending to new borrowers, which in turn threatens financial stability when there is a downturn in the market. Some argued that regulatory initiatives toward risk-based capital management influenced risk taking behavior by banks. In addition, the existence of deposit insurance together with low bank capital requirements is also linked with retaining risk loans and quality of assets that back ABSs (Greenbaum and Thakor, 1987; and Chiesa, 2008 ). The research also shows that banks tend to lend too aggressively at the peak of the economic cycle -a finding supporting the debate on procyclicality of bank regulation.
Current developments in regulatory changes aim to address these flaws in the securitisation market. The efforts are concentrated, firstly, on promoting responsible securitisation through measures aiming to align interest between issuer banks and investors. Secondly, regulators focus is on reducing information asymmetries between the counterparties by improving transparency on underlying assets and the ABS structure and to support accurate pricing of credit risk. In this direction, the European Central Bank (ECB) has introduced loan-level information requirements for ABSs if used as collateral in the Eurosystem's credit operations. Recent ECB initiatives also aim to identify qualifying securitisations, which through their simplicity, structural robustness and transparency, would enable investors to model risk with confidence and would provide originators with incentives to behave responsibly (ECB 2014a; ECB 2014b).
